Supplementary material to Goker, Garcia-Blazquez, Vogimayr,
Telleria & Martin, ,,Molecular taxonomy of phytopathogenic
fungi: a case study in Peronospora“: Effect of distinct
sequence alignments and distance formulae

Introduction

The computation of the distance matrices may cause considerable methodological problems because
of alignment ambiguity (Lake 1991, Morrison & Ellis 1997), particularly in the case of highly
divergent markers, and rate heterogeneity between sites. While more complex distance formulae
than the uncorrected (,,p*) distances mainly used in molecular taxonomy may accommodate for rate
heterogeneity (e.g., Swofford et al. 1996), multiple analysis, i.e. the application of distinct alignment
programs or parameters (Lee 2001, Kemler et al. 2006), can be used to cope with alignment
ambiguity. It thus should be possible to extend the clustering optimization principle to select the
best distance formula and multiple sequence alignment approach.

Methods

To assess the effect of DNA alignment on the clustering (and phylogenetic inference) results,
additional multiple sequence alignments were inferred with four other software packages, cLustaiw
version 1.81 (Thompson et al. 1997), karion version 2.03 (Lassmann & Sonnhammer 2005), MAFFT
version 6.24 (Katoh et al. 2005), muscie (Edgar 2004), as well as with roa in global scoring mode
(using the command-line switch -do_global; henceforth referred to as roacro), and additional
distance matrices inferred from these alignments. To assess the impact of other distance formulae,
PAUP* was used to calculate Jukes-Cantor; Felsenstein 1981; Kimura-2-parameter; Felsenstein
1984; Kimura-3-parameter; Tamura-Nei; General Time-Reversible; and LogDet distances, too (see
Swofford et al. 1996 for a survey of these distance methods). As far as possible (i.e., except for P
and LogDet distances), we combined the formulae not only with equal, but also with gamma-
distributed substitution rates, using an alpha parameter of 0.5 (Swofford et al. 1996). The according
PAUP* command was DSer Dist = {P / JC / F81 / K2P / F84 / K3P / TamNe1 / GTR / LocDer}
Misspist = IgNORE Ratis = {Equal / Gamma} Suape = (.5; all other settings corresponded to the
default values. Furthermore, distances were calculated under the maximum likelihood (ML)
criterion with RAXML version 7.04 (Stamatakis 2006, Stamatakis et al. 2008) in conjunction with
the GTRMIX model approximation (command-line switches -m GTRMIX -f x). Accordingly, 108
alignment-based distance approaches were subjected to clustering optimization in the same way
than the GBDP formulae, and it was reported whether other alignment approaches and/or distance
formulae would result in a significantly better result than the main analysis based on the fast roa
alignment and simple uncorrected distances.

Results

Using other alignment programs (features of the inferred multiple sequence alignments are listed
below) and/or distance formulae did not result in considerably higher MRI values; rather,
improvements were restricted to the third position after the decimal point. Best formula for the roa
alignment was GTR+GAMMA (F = 1.0, T = 0.00770, MRI = 0.85721) in the case of taxonomy-
based and F81+GAMMA (F = 1.0, T = 0.00760, MRI = 0.85868) in the case of the host-based
optimization. The globally best combination of alignment and distance formula was marrr+F81 (F =
0.25, T = 0.00430, MRI = 0.85724) in the case of taxonomy-based and roa+F81+GAMMA (as



above) in the case of the host-based optimization. The best MRI values obtained for the roa
alignment and all distance formulae, dependent on the tested F values, is shown in Figs. 1 and 2,
corresponding to either reference partition. While an additional local maximum is present in the
case of taxonomy-based optimization for F = 0.25 and F = 0.30, F = 1.0 gives far superior MRI
values than any other F value for both partitions.

The best tree inferred with RAXML from the roa alignment had a log Likelihood of -16392.00; other
software resulted in longer or shorter alignments and distinct log Likelihood values (cLustAaLw:
1,665/-19474.69; kaLioN: 1,975/-19177.46; marrr: 2,073/18562.37; muscLe: 2,384/-20477.71; poaGLO:
2,128/-17003.01 bp). Length differences were mainly caused by the treatment of the ITS1 insertions
of the Trifolium parasites (Garcia-Blazquez et al. 2008); total length was partly due to long SSU
fragments in some accessions.
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Figures

Figure 1 (next page). Best MRI values (y axis) obtained for the poa alignment and all distance
formulae, dependent on the tested F values (x axis), if the PeronosporalPseudoperonospora
taxonomy is used as reference partition.

Figure 2 (page after next page). Best MRI values (y axis) obtained for the roa alignment and all
distance formulae, dependent on the tested F values (x axis), if the taxonomy of the plant hosts is
used as reference partition.
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